Abstract.-By measurement o f t h e low frequency i n t e r n a l f r i c t i o n spectrum, t h e d i f f e r e n t mechanisms which c o n t r o l the d i s l o c a t i o n m o b i l i t y , present very s i m i l a r peaks. I n the same way the microdeformation curves measured by t h e u l t r a s o n i c methods do n o t present g r e a t d i f f e r e n c e s between d i f f e r e n t mechanisms. To avoid t h i s indetermination on the mechanisms, a new technique has been developed (1) . It consists i n measuring the a t t e n u a t i o n Aa and the r e l a t i v e change A t / t o f propagation time o f u l t r a s o n i c waves i n a sample, w i t h a permanent sinusoidal low frequency a p p l i e d stress (0). Curves Aa(o) and A t / t ( o ) , each one measured d u r i n g one cycle o f t h e stress, are drawn as a f u n c t i o n o f time o r temperature. These curves present d i f f e r e n t shapes and d i f f e r e n t e v o l u t i o n s depending on the i n v o l v e d mechanism. Some experimental r e s u l t s obtained by t h i s technique a r e presented a t t h i s conference i n two o t h e r papers (2,3).
t h e d i f f e r e n t mechanisms which c o n t r o l the d i s l o c a t i o n m o b i l i t y , present very s i m i l a r peaks. I n the same way the microdeformation curves measured by t h e u l t r a s o n i c methods do n o t present g r e a t d i f f e r e n c e s between d i f f e r e n t mechanisms. To avoid t h i s indetermination on the mechanisms, a new technique has been developed (1) . It consists i n measuring the a t t e n u a t i o n Aa and the r e l a t i v e change A t / t o f propagation time o f u l t r a s o n i c waves i n a sample, w i t h a permanent sinusoidal low frequency a p p l i e d stress (0). Curves Aa(o) and A t / t ( o ) , each one measured d u r i n g one cycle o f t h e stress, are drawn as a f u n c t i o n o f time o r temperature. These curves present d i f f e r e n t shapes and d i f f e r e n t e v o l u t i o n s depending on the i n v o l v e d mechanism. Some experimental r e s u l t s obtained by t h i s technique a r e presented a t t h i s conference i n two o t h e r papers (2,3). I n t h i s paper, the measuring device w i l l be presented.
1. Introduction.-I n order t o make the above-described measurements, a special device has been developed. This device i s composed o f f o u r d i s t i n c t parts: a) a high p r e c i s i o n u l t r a s o n i c echometer which i s able t o measure automatically t h e a t t e n u a t i o n and the r e l a t i v e change o f propagation t i n e w i t h a s e n s i t i v i t y o f dB/vs and respectively, and w i t h a measurement r e p e t i t i o n r a t e o f 10 kHz. b ) a mechanical system which allows t o generate,a compression s t r e s s o f any waveform t o the sample. Sinusoidal stresses can be generated between .001 and 2 Hz w i t h amplitudes from 2 t o 50 kg/cm2. To measure the attenuation, a system of synchronized electronic gates (c) allows t o s e l e c t manually two different echoes i and j (figure 3: tland t2 adjustable from 2.5 t o 100 ps, t adjustable from -3 to 5 ~s ) . The peak amplitude ( d ) of the two P selected echoes i s measured and memorized i n analog form. Then a logarithmic differential amplifier measures the attenuation in decibels. This signal i s f i l t e r e d by a low-pass f i l t e r and automatically calibrated in dB/us (1 volt per dB/ps). Two separated c i r c u i t s s h i f t automatically the analog zero in order t o plot very small variations of the attenuation.
The maximum sensitivity of the attenuation measurements i s about 10-"B/ps. The maximum s e n s i t i v i t y obtained on A t / t i s about lo-=. To o b t a i n such precision, i t was necessary t o s t a b i l i z e t h e temperature o f t h e e l e c t r o n i c c i r c u i t s a t 70°c, w i t h a s t a b i l i t y b e t t e r than .lOc. 
i d t h tcr o f t h e pulse ( b ) i s adjusted manually -0 a t t h e beginning of the experiment, so t h e negative-going edge of the pulse i s e x a c t l y centered i n the middle o f t h e n t h echo. A second one-shot pulse ( c ) i s then generated, which begins a t t h e negative-going edge o f the f i r s t pulse and ends a t t h e f o l l o w i n g zero-crossing o f t h e o s c i ll a t i o n s o f t h e nth echo. The width A t o f t h i

3.
The Stress Device.-The mechanical system i s represented in figure 5. A compression s t r e s s can be applied to the sample ( 2 ) by two steel pieces ( 1 ) . A motor of very low inertia (10) controls, through a train of gear-wheels ( 9 ) and micrometric screws (8), the displacement of a plate ( 6 ) . This displacement i s transformed i n a strength on the sample by a linear calibrated spring ( 4 ) . A t the mobile extremity of the spring, a strength-cell (5) measures the s t r e s s on the sample. The mobile plate (6) i s bound to the fixed plates by two steel bellows (7), which allows t o make the preliminary vacuum inside the installation before work in a helium or nitrogen atmosphere (cryogenic f l u i d s ) . The electronic system of s t r e s s regulation allows t o generate two types of s t r e s s programs : a ) linear stress ramps with stages ( fig.6a ) by a closed-loop regulation of the motor velocity through a tachymetric dynamo. b) stresses of any wave form by a second close-loop regulation allowing t o follow an analog stress reference, f o r example sinusoidal stresses ( fig.6b ).
4. Treatment of the Results.-The Aa(o) and At/t(o) curves are drawn on a plotter a t different temperatures. These results have to be treated in order to eliminate the electronic noise on the analog A a and A t / t values due t o the high sensitivity of these measurements, and also in order t o eliminate the d r i f t on Aa and A t / t values, due to the f a c t t h a t the absolute attenuation and velocity of the ultrasounds can vary quickly during an increase or a decrease of the temperature, which induces an opening of the Aa(o) and At/t(o) cycles ( f i g . 7 ) . This treatment i s made by a program developed on a Hewlett-Packard 9835 calculator.
The experimental curves are digitized, which allows to eliminate the electronic noise. Then the program calculates the necessary corrections to close the Aa(a) and A t / t (0) cycles, on the assumption t h a t the d r i f t due to the temperature i s linear with the time on one cycle of the s t r e s s . Then the curves, automatically scaled, are drawn on a digital plotter. Examples of such results can be found in two other papers [2, 3) .
5.
Conclusion.-A new measurement technique has been developed, which allows to plot a t different temperatures the attenuation and the relative variation of propagation time of ultrasonic waves in a sample, as a function of a low frequency cyclic applied stress.
By this technique, Aa(a) and At/t(o) curves have been experimentally obtained on metal samples. They present different shapes and different evolutions, which seems t o be characteristic of the microscopic mechanism controlling the dislocation mobili t y , as i t i s shown i n two other papers (2, 3) .
